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(57) Abstract 

A chronometer for maintaining and displaying time in two different modes, i.e. in a first time base and co-ordinate system such as 
hours, minutes and seconds on a Gregorian-type system and a corresponding time in a second time base such as a universal co-ordinate, 
metric time base system. The chronometer can include a converter for converting a predetermined time input by the user in one time base 
to the other time base for display. 
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WO 99/38053 PCT/GB99/00213 

TIME MEASUREMENT DEVICE 



The present invention relates to time measurement devices, and in 
particular to personal chronometers such as watches and clocks. 
5 Throughout the present specification, the expression "chronometer" will 
be used to include all forms of time-keeping devices for maintaining a 
track of a current time relative to an origin (eg. when the chronometer is 
set or started) and for providing an output of that current time, eg. by 
visual display or machine readable output. 

10 

With the advent of widespread international travel and of mass 
communication systems such as the Internet, confusion over differing 
time zones around the world causes an increasing number of problems. 
For example, when scheduling teleconferencing or video-conferencing 

15 facilities and the parties involved therein, the exact time in each time 
zone (including the effect of any local daylight saving time) must be 
known. Also, where distributed transactions or events are carried out in 
several different countries and parts of the transaction must be carried 
out in strict chronological sequence, it is essential that there is no 

20 confusion over the "absolute" time. 

A known solution to this problem is to provide a chronometer, or series 
of chronometers running in parallel to display the time at more than one 
"time zone". Modern digital watches already provide "world time" 
25 functions to display the time in any of the internationally recognised time 
zones. Such watches merely add or subtract a predetermined number of 
hours from a base line or home time zone. 
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This solution is not ideal, because it does not necessarily take into 
account local times or local daylight saving times as they vary around 
the world, without additional knowledge from the user. It also still 
leaves room for error in a user misunderstanding which time zone a 
5 predetermined schedule is provided in, or providing an incorrect base 
line by confusion with their own time zone. 

Therefore, it would be most advantageous to provide a chronometer 
which overcame the problems of multiple time zones and assisted in 
10 eliminating confusion regarding international timing. 

Universal time co-ordinate systems which can be used anywhere and are 
an exact reference to a point in time wherever a user is located have 
been suggested in the past. A "time" in a universal time co-ordinate 
15 system cannot be repeated or mistaken for any other period of time 
regardless of the position on earth. For example, Greenwich Mean 
Time (GMT) and UTC (Co-ordinated Universal Time, based on GMT) 
are in widespread use. Such systems invariably follow a time base 
according to the Gregorian system of days, hours, minutes and seconds. 

20 

There are, however, many reasons for using a metric time base in which 
the day is divided decimally into, for example, one thousand "units", the 
year is divided into 365 (or 366 days) and the date and time could be 
displayed, for example, in the following format: 

25 

YEAR DAY TIME FRACTION OF TIME 

1997 223 753 125 
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This can be displayed, for example, as 1997/223/753/125 or 
1997223753125 or 1997 223 753 125 or in any other format where it 
can be interpreted as a universal time. The figure above represents a 
moment in time which is smaller than nine hundredths of a second. It is 
5 unique and would not be repeated for another 10 000 years. 

Such a metric time base can also take its datum from a universal time 
co-ordinate system such as UTC. 

10 For the avoidance of doubt, throughout the present specification, the 
expression "time base" is used to refer to the duration of the basic time 
interval being used for counting (eg. second, or one-thousandth of a 
day); the expression "time co-ordinate system" is used to refer to the 
origin (datum) or zero point of the time units being counted (eg. where 

15 midnight falls) and the units of measure therefrom; and "universal time 
co-ordinate system" refers to a time measurement system in which the 
datum and value is common throughout the world eg. UTC. 

In the metric system described above, the time field can be the same 
20 length of time as a day (24 hours). It is divided in to 1000 units, where 
each unit is the equivalent of 86.4 seconds. The time field is in base 10 
and has a unit column, a tens column and a hundreds column. The day 
field is the same as the time field but when it totals 366 it increments the 
year field by one and resets to one. In a leap year the field reaches 367 
25 before incrementing the year field and resetting to one. The year field 
has four columns in base ten, units, tens of units, hundreds of units and 
thousands of units. It can also have three columns instead of four, units, 
tens of units and hundreds of units. 
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To simplify the display of metric time it can be displayed in any format 
such as: 



U997 223 753 or U223 753 

5 

Both displays can have a "U" prefix to indicate that the figure relates to 
a universal metric time base, although this is not essential. The moment 
in time is the same, the person reading the display would merely have to 
assume that it was the second millennium and when using the second 
10 display they would have to assume the year. 

A thirteen digit number represents a period in time that is shorter than 
nine hundredths of a second and cannot be repeated in 10,000 years. A 
nine digit number represents a length of time that is the equivalent of 
15 1.44 minutes and cannot be repeated in 10,000 years. 

Days can be shown as a number and so do not have any names or 
religious connections. By displaying a day number in a year, confusion 
over different numeric formats of day: month: year / month: day: year is 
20 avoided. Standard symbols such as FR to indicate day of the week could 
be used with a day number. 

A conventional digital clock has four columns: minutes, tens of 
minutes, hours and tens of hours. Most people only use minutes in base 
25 5, that is to say they will use "ten past, twenty past, quarter to, half 
past". Minutes are only used to measure and state time more precisely. 
The metric time field has three columns: units, tens and hundreds. One 
unit is the same length of time as 1.44 minutes. This means that 
although the time field only uses three columns it is still accurate enough 
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for general time keeping, 
display and use. 
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By using three fields it is more economical to 



The precision available by extending the number of decimal places to 
5 metric time facilitates its use to computer systems logging transactions. 

A fundamental drawback to a universal time co-ordinate system using a 
metric time base is acceptance and comprehension by the general public. 
Conventional Gregorian calendar and time measurement systems are in 
10 such widespread use that a Universal -Metric system might never be 
accepted for general use, and could cause great confusion. 

The present invention seeks to make it possible for persons to work to 
scheduled or timed events for which it is desirable to use an alternative 
15 time base to the present systems, which is based on a universal time co- 
ordinate system. 

According to one aspect, the present invention provides a chronometer 
that can display two different times each having a different time base. 
20 By "time base", we refer to a fundamental unit of time measurement 
such as the second (which we shall refer to as the conventional time 
base) as well as one which does not use the second, eg. a metric-based 
system in which the fundamental unit is one thousandth of a day. 

25 According to a further aspect, the present invention provides a 
chronometer having an oscillator from which two separate base units of 
time are derived for time keeping in two different time systems. 
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According to a further aspect, the present invention provides a 
chronometer having a first display mode in which a first time value is 
displayed and a second display mode in which a corresponding time 
value in a different time co-ordinate system and different time base is 
5 displayed. 

According to a further aspect, the present invention provides a 
chronometer having a first time-keeping mode in which a first time 
count is maintained and a second time-keeping mode in which a 
10 corresponding time count, in a different time base from said first time- 
keeping mode, is maintained. 

Embodiments of the present invention will now be described with 
reference to the accompanying drawings in which: 

15 

Figure 1 shows a block diagram of a conventional quartz watch; and 

Figure 2 shows a block diagram of a watch modified according to the 
present invention. 

20 

With reference to figures 1 and 2, a preferred embodiment of the 
invention in the form of a digital watch will now be described. 

The basic components of a conventional digital watch are shown in 
25 figure 1 as comprising a quartz crystal oscillator 10, and an electronic 
circuit 1 1 for providing control of the crystal oscillator and for providing 
time-keeping functions based on the output from the quartz crystal 
oscillator 10. The electronic circuit 11 is coupled to a display output 13 
which may be of any conventional type, for example, LED, LCD or 
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analogue output. A power supply 12 provides power to all components. 
Typically, the quartz crystal oscillates at 32,768 Hz. This can be 
converted by appropriate divide circuitry in the circuit 11 in a 
conventional manner to an appropriate time base count, such as seconds. 
5 The time base counts are then counted and stored by an appropriate 
counter in the circuit 11. 

In known manner, the circuit 1 1 provides a number of flip-flop circuits 
to successively divide the oscillation frequency down to the appropriate 
10 time base unit. 

According to a preferred embodiment and as shown in figure 2, a watch 
5 according to the present invention provides a quartz control oscillator 
10 and a control circuit 15, and divide circuitry 20 comprising two 
15 divide circuits 21, 22 each producing an output at the appropriate 
frequency for a dual time base watch, eg. a 1 Hz output for a first, 
conventional, time base and a 1.15 Hz output for one-hundredth of a 
base unit according to a metric system described above. 

20 The divide circuit 20 may include a common division element 23 which 
reduces the quartz oscillator frequency down to an intermediate 
frequency which is then further divided by respective divide circuitry 
21, 22. 

25 The respective outputs of the divide circuits 21, 22 are supplied to 
respective counters 30, 31 which act as time-keeping circuits for the 
respective time bases in a manner which is well known in the art. 
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Each counter preferably includes storage for the current date as well as 
the current time in its respective time base and time co-ordinate system. 
In the preferred embodiment, the metric time base is linked to the UTC 
universal time co-ordinate, which means that in certain time zones, the 
5 date as well as the time may be different according to the two counters at 
certain times of day. 

In the preferred embodiment, the output of one of the time-keeper 
circuits 30, 31 is selected for output on a conventional display module 
10 13 by way of a multiplexing circuit 40 which receives inputs 41, 42 
from both counters 30, 31. The time base for display is selected by way 
of select line 43. 

It will be understood that the multiplexer 40 may be omitted if both 
15 conventional time and metric time are to be displayed simultaneously on 
a dual display. The multiplexer may also be arranged to automatically 
alternate between displaying time in the first time base and the second 
time base. 

20 Preferably, the watch also includes an indicator for showing which time 
base and/or time zone is currently being displayed. 

Preferably, the watch also includes a conversion function provided by 
computation circuitry 50. A user may provide as input to the 
25 computation circuitry 50 a specified time in either the first or second 
time bases, via input device 52. The converted time is provided as 
output to the display device 13 via an output line 53 to the multiplexer 
40 and by appropriate control of the select line 43. 
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Using this conversion function, a user may readily enter a "time in one 
co-ordinate system and time base and have the corresponding time in the 
other time base and co-ordinate system displayed for easy reference. 

5 The chronometer may be set by the user or incorporate a receiver for 
receiving time signals from various transmitters throughout the world to 
adjust the absolute values of the time keeping circuitry at appropriate 
intervals, as known in the art. 

10 The chronometer may include an offset generator in the conventional 
time keeping circuitry 30 to increment or decrement the time by a 
predetermined offset to obtain a local time zone, as required by the user. 
Typically this offset is a whole number of hours for most local time 
zones but can also include fractions of hours, in known manner. 

15 

Although the chronometer of the present invention has been described in 
the context of a device providing separate divide circuitry 21, 22 and 
corresponding time keeping circuitry 30, 31, it will be understood that a 
single divide circuit and counter could be used, the alternative time base 
20 display being continuously generated in real time by computation 
circuitry 50. 

The chronometer may also include a stop watch function adapted to 
display a count-up or count-down time in both the conventional time 
25 base and in the alternative, eg. metric time base. 

The chronometer may also include an alarm function settable to a 
predetermined alarm time in the conventional time base and time co- 
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ordinate system or in the alternative time base and time" co-ordinate 
system. 
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1. A chronometer having a first display mode in which a first time 
value is displayed and a second display mode in which a corresponding 

5 time value in a different time co-ordinate system and different time base 
is displayed. 

2. A chronometer according to claim 1 including a display adapted 
to sequentially or simultaneously display a current time value in both 

10 said first display mode and said second display mode, derived 
respectively from a common time-keeping oscillator. 

3. A chronometer according to claim 2 in which the time base of 
said first display mode includes hours, minutes and seconds and the time 

15 base of the second display mode is metric. 

4. A chronometer according to claim 3 in which the metric time base 
comprises one thousand units per calendar day. 

20 5. A chronometer according to claim 4 in which the display of the 
time value in the metric time base includes a display one or more of 
tenths of a unit, hundredths of a unit or thousandths of a unit. 

6. A chronometer according to claim 1 or claim 2 in which the first 
25 display mode is adapted to display a time value in any one of twenty- 
four conventional international time zones which time value corresponds 
to the time value of the second time display mode. 
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7. A chronometer according to claim 3 or claim 4 further including 
means for displaying a current date in said first display mode using day 
of the month and month of the year and in the second display mode 
using day of the year. 

5 

8. A chronometer according to claim 7 further including means for 
displaying a current day of the week in said first display mode. 

9. A chronometer according to any preceding claim further including 
10 input means for inputting a predetermined time value corresponding to 

one of said display modes and for automatically displaying the 
corresponding equivalent time value in the other display mode. 

10. A chronometer according to claim 9 further including means for 
15 selecting which of twenty-four conventional international time zones 

should be used in the first time display mode. 

11. A chronometer according to any preceding claim further including 
a stop watch function adapted to display a count-up or count-down time 

20 value in both said first and second display modes. 

12. A chronometer according to any preceding claim further including 
an alarm function settable to a predetermined alarm time value in a time 
base and time co-ordinate system according to the first display mode or 

25 the second display mode. 

13. A chronometer having a first time-keeping mode in which a first 
time count is maintained and a second time-keeping mode in which a 
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corresponding time count, in a different time co-ordinate system and a 
different time base from said first time-keeping mode, is maintained. 



14. A chronometer according to claim 13 further including an output 
5 and display control device for determining which of, and how, the two 

time counts maintained in the first and second time keeping modes are 
displayed on a display device. 

15. A chronometer substantially as described herein and with 
10 reference to the accompanying figure 2. 
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